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Introduction
CM , $p$ $\Gamma$ , $p$ $\Gamma$ .
.
The $\mathrm{C}\mathrm{h}\mathrm{o}\mathrm{w}\mathrm{l}\mathrm{a}-\mathrm{S}\mathrm{e}\mathrm{l}\mathrm{b}\mathrm{e}\mathrm{r}\mathrm{g}$ formula. $K:\mathrm{d}\mathrm{i}\mathrm{s}\mathrm{c}\mathrm{r}\mathrm{i}\mathrm{m}\mathrm{i}\mathrm{n}\mathrm{a}\mathrm{n}\mathrm{t}$ $d$ , $\chi$
Dirichlet , $w:=\#$ {roots of $\mathrm{u}\mathrm{n}\mathrm{i}\mathrm{t}\mathrm{y}\in K$}, $h:K$ , $L(s$ , \chi $)$ : $L$ ,
$p_{K}$ :Shimura’s CM-period symbol (CM
$[18, 19])$ , $a\sim b$ $a/b\in\overline{\mathrm{Q}}^{\mathrm{x}}$ .
(1) $\pi p_{K}(\mathrm{i}\mathrm{d}, \mathrm{i}\mathrm{d})^{2}\sim\prod_{a=1}^{d}\Gamma(\frac{a}{d})^{w\chi(a)/2h}=d\exp(\frac{L’(0,\chi)}{L(0,\chi)})$ .
. , $\Gamma$ $\Gamma$ CM
(Yoshida [22, 23, 24], \S 1.) , $p$ (\S 2\sim .)
(1) $p$ .
The Gross-Koblitz formula [10]. (1) . $K/\mathrm{Q}$
(p) , $K$ $p$ $\mathfrak{P}$ .
(2) $\log_{p}(\frac{\mathfrak{P}^{\rho}}{\mathfrak{P}})=\frac{w}{2h}\sum_{a=1}^{d}\chi(a)\log_{p}\Gamma_{p}(\frac{a}{d})=\frac{L_{p}’(0,\chi\omega)}{L(0,\chi)}$ .
\rho : , $\log_{p}:\mathrm{I}\mathrm{w}\mathrm{a}\mathrm{s}\mathrm{a}\mathrm{w}\mathrm{a}’ \mathrm{s}p$ -adic $\log$ function [11], $\Gamma_{p}:\mathrm{M}\mathrm{o}\mathrm{r}\mathrm{i}\mathrm{t}\mathrm{a}’ \mathrm{s}$padic $\Gamma$ func-
tion [15], $L_{p}:\mathrm{K}\mathrm{u}\mathrm{b}\mathrm{o}\mathrm{t}\mathrm{a}-\mathrm{L}\mathrm{e}\mathrm{o}\mathrm{p}\mathrm{o}1\mathrm{d}\mathrm{t}’ \mathrm{s}p$-adic $L$ function, \mbox{\boldmath $\omega$}:Teichm\"uller .
. $\mathfrak{P}^{h}=(\Pi)$ $\Pi\in K$ , $\log_{p}(\mathfrak{P}^{\rho}/\mathfrak{P}):=\frac{1}{h}\log_{p}(\Pi^{\rho}/\Pi)$ .
$\Pi$ . (1) CM .
(2) , $p$ (\S 3.)
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$F$ $n$ , $\mathrm{f}t^{}-$ $C_{\mathrm{f}}$ $\mathrm{f}\infty_{1}\cdots\infty_{n}$
. $\{\infty_{1}, \ldots, \infty_{n}\}$ archimedean prime $\mathrm{c}\in C_{\mathrm{f}}$
partial $\zeta$ $\zeta_{F}(s, \mathrm{c})$ :=\Sigma 1 $\overline{\mathcal{T}}\ovalbox{\tt\small REJECT}’ \mathrm{t}’\text{ }\in$ ’ $N(\alpha)^{-s}$ [21] .
Theorem (Shintani).
$\zeta_{\mathrm{f}}^{t}(0, \mathrm{c})=\sum_{\sigma\in J_{F}}\sum_{j\in Jz\in}\sum_{R(\mathrm{c},j))}L\Gamma_{r(j\}}(z^{\sigma}, v_{j}^{\sigma})+co\mathrm{r}rect\mathrm{i}o\mathrm{n}$
terms.
$J_{F}:F$ $\mathrm{C}$ ($p$ $\mathrm{C}_{p}$) , $v_{j}:O_{F}$ ($F$ )
$r(j)$ 2 $J,$ $R(c$ , . $\zeta$
Barnes $\Gamma$ $z>0,$ $v=(v_{1}, \ldots, v_{f}),$ $v_{i}>0$ .
$\zeta_{r}(s, v, z):=\sum_{n\in \mathrm{Z}_{\geq 0}^{r}}(z+v\mathrm{h})^{-s},$
$L\Gamma_{r}(z, v):=\zeta_{f}^{t}(0, v, z)$ .
zr\geq g $r$ . $L \Gamma_{r}(z, v)=\log(\frac{\Gamma_{r}(z,v)}{\rho_{f}(v\rangle})$
.




$\bullet$ correction terms $I$ $a_{i},$ $b_{i}\in F$ $\sum_{\sigma\in Jp}\sum_{i\in I}a_{i}^{\sigma}\log b_{i}^{\sigma}$
.
$\chi:C_{\mathrm{f}}$ .
$X^{\sigma}( \chi):=\sum_{\mathrm{c}\in C,}\chi(\mathrm{c})(\sum_{j\in J}\sum_{z\in R(\mathrm{c},j))}L\Gamma_{r(j)}(z^{\sigma}, v_{j}^{\sigma})+\sum_{i\in I}a_{i}^{\sigma}\log b_{i}^{\sigma})$ .






$K:$ CM $K/F$ . $G:=\mathrm{G}\mathrm{a}1(K/\mathrm{F})$ , $\hat{G}_{-}:$ $G$
, $\tau=\mathrm{i}\mathrm{d},$ $\rho$, $\mu(\tau):=1,$ $-1,0$ .
Conjecture $\mathrm{C}$ (Yoshida). $\tau\in G,$ $\sigma\in J_{F}$
$p_{K}( \sigma,\tau\sigma)\sim\pi^{-\mu(\tau)/2}\exp(\frac{1}{|G|}\sum_{x\epsilon\hat{c}_{-}}\frac{\chi(\tau)X^{\sigma}(\chi_{*})}{L(0,\chi)})$ .
$\chi_{*}$ .
Remark. $g_{K}(\sigma, \tau\sigma)$ CM .
Ch owla-Selberg .
Example. $K=\mathrm{Q}(\sqrt{\underline{13}+\Delta[52}\mathrm{i}),$ $F=\mathrm{Q}(\sqrt{5})$ OFx\cap {#’\S t‘\not\cong } $=\langle\epsilon\rangle,$ $\epsilon=$
. $PK(\mathrm{i}\mathrm{d}, \mathrm{i}\mathrm{d})\sim\exists L$-value (Shimura [19].) $L$-value
([J\ 112 )
$( \frac{L-\mathrm{v}a\mathit{1}\mathrm{u}e\text{ }\not\in}{g_{K}(\mathrm{i}\mathrm{d},\mathrm{i}\mathrm{d})^{4}})$ $=$ ’22’41 $\frac{245+60\sqrt{5}}{3*41}$ .
2 The $p$-adic case
. $p$ (Kashio
$[12, 13])$ .
2.1 $\mu \mathrm{a}\mathrm{d}\mathrm{i}\mathrm{c}$ analogue of Shintani’s formula
\S 1.1 . $p$
$\mathrm{C}_{p}:=\hat{\frac{}{\mathrm{Q}_{p}}}$ . ^ $p$ .
$\overline{\mathrm{Q}}\mathrm{C}arrow \mathrm{C}_{p}$ . $\theta_{p}:=\omega\circ N$ ( Teichm\"uller
) . $\theta_{p}$ $p$ $\prod_{1(p)},\mathfrak{p},$ $p=2$ (p) $\prod_{\mathfrak{p}1(p)}\mathfrak{p}$ .
$(p)_{0}$ . $C_{\mathrm{f}}$ $\chi$ $a$ , $\chi_{\alpha}$
$C_{\mathrm{f}\emptyset}arrow C_{\mathrm{f}}$ $\chi$ q . $p$ $\Gamma$ Barnes
$L\Gamma_{p,r}(z, v):=\zeta_{p,r}’(0, v, z)$ .
. $\zeta_{p,r}(s, v, z)$ $\zeta$ $p$ . $\chi:C_{\mathrm{f}}$
$a_{i},$
$b_{i}$
$X_{\mathrm{p}}^{\sigma}( \chi):=\sum_{\mathrm{c}\in C_{\mathrm{f}}}\chi(\mathrm{c})(\sum_{j\in J}\sum_{z\in R(\mathrm{c}_{i}j))},L\Gamma_{p,r(j)}(z^{\sigma}, v_{j}^{\sigma})+\sum_{i\in I}a_{i}^{\sigma}\log_{p}b_{i}^{\sigma})$
. $p$ .
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Theorem (Kashio). , $\chi\theta_{p}$ $\mathrm{f}(p)_{0}$ .
(4) $L_{p}’(0, \chi\theta_{p})=\sum_{\sigma\in J_{F}}X_{p}^{\sigma}(\chi_{\langle p)_{0}})$ .
2.2 Conjecture $\mathrm{C}_{p}$





p (p) $(\mathfrak{p}_{\sigma})^{\sigma}\subset\{z\in \mathrm{C}_{p}||z|_{p}<1\}$ ( $||_{p}$ $p$ )
. $X_{p}^{\sigma}(\chi_{\mathfrak{p}_{\sigma}})$
. $\tau\in G,$ $\sigma\in J_{F}$ $p$ ( ) CM
$lg_{p,K}( \sigma,\tau\sigma):=-\frac{\mu(\tau)}{2}\log_{p}$ (p $+ \frac{1}{|G|}\sum_{\chi\in\hat{G}_{-}}\frac{\chi(\tau)X_{p}^{\sigma}(\chi_{*\mathfrak{p}_{\sigma}})}{L(0,\chi)}$.
$\log_{p}(\mathfrak{p}_{\sigma})^{\sigma}$ (2) $(\mathfrak{p}_{\sigma})^{h_{F}}$ . modulo $\mathrm{Q}\log_{p}O_{F^{\sigma}}^{\mathrm{x}}$
. CM ( ) .
Main conjecture .
Conjecture $\mathrm{C}_{p}$ (Yoshida, Kashio). p $K$ .
$\tau\in G,$ $\sigma\in J_{F}$
$\frac{1}{2}\log_{p}(\frac{(\mathfrak{P}_{\tau\sigma})^{\rho}}{\mathfrak{P}_{\tau\sigma}})^{\sigma}\approx lg_{p,K}(\sigma,\tau\sigma)$.
$J_{F}$ $J_{K}$ , $\varphi\in J_{K}$ $\mathfrak{P}_{\varphi}$ (p)
$K$ $(\mathfrak{P}_{\varphi})^{\varphi}\subset\{z\in \mathrm{C}_{p}||z|_{p}<1\}$ , $\approx$
$\mathrm{m}\mathrm{o}\mathrm{d} \mathrm{Q}\log_{p}O_{F^{\sigma}}^{\mathrm{x}}$ . (2)
.
Remark. Gross-Koblitz .
. $(\in \mathrm{Q}\log_{p}O_{F^{\sigma}}^{\mathrm{x}})$ .
Gross (Q4)
Example. $K,$ $F$ . $p=11,19,29$ $F$ ,
(P) $K$ , $’\supset$ remain prime. $p=59$
$K$ . $h_{F}=h_{K}=1$ $\mathfrak{p}_{\mathrm{i}\mathrm{d},\mathfrak{P}_{\mathrm{i}\mathrm{d}}}$
$\pi \mathrm{i}\mathrm{d},$
$\Pi \mathrm{i}\mathrm{d}$ $p=11,19,29,59$ $( \pi_{\mathrm{i}\mathrm{d}}, \Pi_{\mathrm{i}\mathrm{d}})=(4+\sqrt{5}, --L52+\frac{-1-}{4}\mathrm{L}5\sqrt{\frac{\mathrm{I}3+\sqrt{5}}{2}}\mathrm{i})$ ,
13
$(_{2}^{\underline{9}\pm L5}, \frac{-1-3\sqrt{5}}{4}+\frac{1}{2}\sqrt{\frac{13+\sqrt{5}}{2}}\mathrm{i}),$ $( \frac{11+}{2}\Delta \mathrm{I}5, \underline{3}+\ovalbox{\tt\small REJECT} 3\subseteq \mathrm{s}4 +\underline{-1}\#+54\sqrt{\underline{13}\pm L52}\mathrm{i}),$ $(8+ \sqrt{5}, \underline{3}\pm\pm 5\sqrt{\underline{1}3\ovalbox{\tt\small REJECT}+\subset 52}2\mathrm{i})$ .
$\sigma,$
$\tau=\mathrm{i}\mathrm{d}$ $lg_{p,K}( \mathrm{i}\mathrm{d}, \mathrm{i}\mathrm{d})-\frac{1}{2}\log_{p}(_{\mathrm{I}_{\mathrm{i}\mathrm{d}}}^{\mathrm{I}^{\rho}}\frac{\mathrm{I}}{\mathrm{I}}$\mathrm{A})$ (p]‘g 40 )
$p=11,19,29,59$ –$-23\log_{p}\epsilon 4*4\mathrm{l}*p$ ’ $\frac{-175\log_{p}\epsilon}{4*41*p},$ $\frac{-2087\log_{p}}{4*41*p}$
$\epsilon,$
$\frac{2178\log_{p}\epsilon}{4*4\mathrm{l}*p}$ .
3 Comparison of cohomologies
conjecture $\mathrm{C}$ CM $\Gamma$ . conjecture
$\mathrm{C}_{p}$ $p$ $p$
$\Gamma$ . CM
\mbox{\boldmath $\xi$} . $A$ CM $(K, \Phi)$ $K$
$k$ . [19] $K^{*}\subset k$ ,
$(K^{*}, \Phi^{*})$ $(K, \Phi)$ reflex . $K\otimes_{\mathrm{Q}}$ C\otimes .
$I_{\mathrm{d}\mathrm{R}}$ : $H_{\mathrm{d}\mathrm{R}}^{1}(A)\otimes_{k}\mathrm{C}\cong H_{\mathrm{B}}^{1}(A)\otimes_{\mathrm{Q}}$ C.
$H_{\mathrm{d}\mathrm{R}}^{1}(A)\cong K\otimes \mathrm{q}k$ , $H_{\mathrm{B}}^{1}(A)\cong K$ ( $\mathrm{Q}$ )
4 $K\otimes_{\mathrm{Q}}$ kk $c_{\mathrm{d}\mathrm{R}}$ , K $c_{\mathrm{B}}$ .
CM .
$I_{\mathrm{d}\mathrm{R}}(c_{\mathrm{d}\mathrm{R}}\otimes 1)=p_{K}(\Phi)(c_{\mathrm{B}}\otimes 1),$ $p_{K}(\Phi):=(\pi p_{K}(\sigma,\Phi))_{\sigma\in J_{K}}\in\oplus_{\sigma\in J_{K}}\mathrm{C}=K\otimes \mathrm{q}$C.
$p$ . $A$ $k$ $\mathfrak{P}$ good reduction $A\mathfrak{P}$
$K\otimes \mathrm{q}$ BCri8s .
$I_{\mathrm{c}\mathrm{r}\mathrm{i}\mathrm{s}}$ : $H_{\mathrm{c}\mathrm{r}\mathrm{i}\mathrm{s}}^{1}(A_{\mathfrak{P}})\otimes_{W}B_{\mathrm{c}\mathrm{r}\mathrm{i}\mathrm{s}}\cong H_{\mathrm{e}\mathrm{t}}^{1}(A_{\overline{k}})\otimes_{\mathrm{Q}_{\mathrm{p}}}B_{\mathrm{c}\mathrm{r}\mathrm{i}\mathrm{s}}$.
$A_{\overline{k}}:=A\otimes_{k}\overline{k}$ , HCri8(A , $H_{\mathrm{e}\mathrm{t}}(A_{\overline{k}})$
, $W$ $O_{k}/\mathfrak{P}$ , $B_{\mathrm{c}\mathrm{r}\mathrm{i}\mathrm{s}}$ .
$c_{\mathrm{c}\mathrm{r}\mathrm{i}\mathrm{s}},$ $c_{\epsilon \mathrm{t}}$ $p$ .
$I_{\mathrm{c}\mathrm{r}\mathrm{i}8}(c_{\mathrm{c}\mathrm{r}\mathrm{i}\mathrm{s}}\otimes 1)=p_{\mathrm{p},K}(\Phi)(c_{\mathrm{e}\mathrm{t}}\otimes 1),$ $p_{p,K}(\Phi)\in K\otimes_{\mathrm{Q}}B_{\mathrm{c}\mathrm{r}\mathrm{i}8}$ .
$p$
$B_{\mathrm{c}\mathrm{r}\mathrm{i}\mathrm{s}}$ $\mathrm{C}_{p}$ $p$ CM
3 Lemma .
Lemma. $\varphi_{\mathfrak{P}}$ $\mathfrak{P}$ $H_{\mathrm{c}\mathrm{r}\mathrm{i}\mathrm{s}}(A\mathfrak{P})$ .
$\Pi\in K$ $\varphi_{\mathfrak{P}}(c_{\mathrm{c}\mathrm{r}\mathrm{i}\mathrm{s}})=\Pi c_{\mathrm{c}\mathrm{r}\mathrm{i}\mathrm{s}}$ . $\Pi O_{K}=\prod,\in\Phi^{\text{ }}$ $(N_{k/K}*(\mathfrak{P}))^{\sigma}$ .
$K$ (p) , $\sigma\in J_{K}$ $p_{p,K}(\Phi)\in K\otimes \mathrm{q}B_{\mathrm{c}\mathrm{r}\dot{\mathrm{t}}\mathrm{s}}=\oplus_{\sigma\in J_{K}}B_{\mathrm{c}\mathrm{r}\mathrm{i}\mathrm{s}}$
$\sigma$ $p_{p},\kappa(\sigma, \Phi)$ , $\tau\in J_{K}$
$p_{p,K}(\sigma, \tau)$ . Lemma Theorem , conjecture
$\mathrm{C}$ conjecture $\mathrm{C}_{p}$ $p$ .
14





Gross $p$ partial $\zeta$ ([9].) $p$ $L$
.
$\mathrm{G}$-conjecture. $\mathfrak{p}_{\mathrm{i}\mathrm{d}}$ $K$ . \chi \in GA-
$. \frac{L_{p}’(0,\chi\theta_{p})}{L(0,\chi)}=\frac{\prod_{\mathfrak{p}1(p),\mathfrak{p}\neq \mathfrak{p}_{\mathrm{i}\mathrm{d}}}(1-\chi(\mathfrak{p}))}{2}\sum_{\tau\in G}\chi(\tau)\sum_{\sigma\in Jp_{\mathfrak{p}_{\mathrm{i}\mathrm{d}}}}\log_{\mathrm{p}}$ ( )
$\tau\sigma$
.
$J_{F_{\mathfrak{p}_{\mathrm{i}\mathrm{d}}}}:=\{\sigma\in J_{F}|(\mathfrak{p}_{\mathrm{i}\mathrm{d}})^{\sigma}\subset\{z\in \mathrm{C}_{p}||z|_{p}<1\}\}$ .
Remark. $G$-conjecture $\#\{\mathfrak{p}|(p)|\chi(\mathfrak{p})=1\}\geq 2$ $L_{p}’(0, \chi_{*}\theta_{p})=0$
. [12, $\mathit{1}\mathit{3}f$ .
$p$ CM .
. $[]_{p-\mathrm{a}\mathrm{d}\mathrm{i}\mathrm{c}}: \{\sum a\log b|a, b\in\overline{\mathrm{Q}}, b\neq 0\}\subset \mathrm{C}$ $\{\sum a\log_{p}b|a_{?}b\in\overline{\mathrm{Q}},$ $b\neq$
$0\}\subset \mathrm{C}_{p}$
–
$\mathrm{Q}\mathrm{Q}$ $[\log b]_{p-\mathrm{a}\mathrm{d}\mathrm{i}\mathrm{c}}=\log_{p}b(b\in\overline{\mathrm{Q}}^{\mathrm{x}})$ . [3]
”\mbox{\boldmath $\alpha$}1, $\cdot$ . . , $\alpha_{n}\in\overline{\mathrm{Q}}$ $\{\log\alpha_{1}, \cdots, \log\alpha_{n}\}$ $\mathrm{Q}$ $\overline{\mathrm{Q}}$
’7 . $\Gamma$ $\sim$ $\Gamma$
Lemma .
Lemma. $\chi$ $C_{\mathrm{f}}$ $\chi(\mathrm{q})=1$ ($\mathrm{q}$ )
$X^{\sigma}( \chi_{\eta})=L(0_{\dot{J}}\chi)\log \mathrm{q}^{\sigma}+\sum a\log b,$ $a\in \mathrm{Q}(\chi),$ $b\in O_{F^{\sigma}}^{\mathrm{x}}$




$\mathrm{K}\mathrm{Y}$-conjecture p $K$ \chi \in G^-
$X_{p}^{\sigma}( \chi_{*\mathfrak{p}_{\sigma}})=[X^{\sigma}(\chi_{*\mathrm{p}’})]_{p-\mathrm{a}dic}+\frac{L(0,\chi)}{2}\sum_{\tau\in G}\chi(\tau)\log_{p}(\frac{\mathfrak{P}_{\sigma}^{\rho}}{\mathfrak{P}_{\sigma}})^{\tau\sigma}$ .
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Remark. Lemma $KY$-conjecture conjecture $\mathrm{C}_{p}$





$\frac{1}{|G|}\sum_{\chi\in\hat{G}-}\frac{\chi(\tau)[X^{\sigma}(\chi_{*\mathfrak{p}_{\sigma}})]_{p-\mathrm{a}d:c}}{L(0,\chi)}=\frac{\mu(\tau)}{2}\log_{p}(\mathfrak{p}_{\sigma})^{\sigma}+\mathrm{Q}(\chi)\log_{p}$OFx\sigma \not\subset )\pi -
. Lemma , ”
(a)” .
$\mathrm{K}\mathrm{Y}$-conjecture $\mathrm{G}$-conjecture .
Theorem. $KY$-conjecture $G$-conjecture .
Proof. $\mathfrak{p}_{\mathrm{i}\mathrm{d}}$ $K$ , $\mathrm{K}\mathrm{Y}$-conjecture . $\sigma\in J_{F_{\mathrm{p}_{i\mathrm{d}}}}$
(6) $X_{p}^{\sigma}( \chi_{*\mathfrak{p}_{\mathrm{i}\mathrm{d}}})=[X^{\sigma}(\chi_{*\mathfrak{p}_{\mathrm{i}\mathrm{d}}})]_{p-\mathrm{a}\mathrm{d}\mathrm{i}\mathrm{c}}+\frac{L(0,\chi)}{2}\sum_{\tau\in G}\chi(\tau)\log_{p}(\frac{\mathfrak{P}_{\sigma}^{p}}{\mathfrak{P}_{\sigma}})^{\tau\sigma}$ .
” (b)” 5
(7) $X_{p}^{\sigma}( \chi_{*(p)_{0}})=[X^{\sigma}(\chi_{*(p)0})]_{p-\mathrm{a}\mathrm{d}\mathrm{i}\mathrm{c}}+\frac{L(0,\chi_{(p\rangle_{1}})}{2}\sum_{\tau\in G}\chi(\tau)\log_{p}(\frac{\mathfrak{P}_{\sigma}^{p}}{\mathfrak{P}_{\sigma}})^{\tau\sigma}$ .
$(p)_{1}$ $(p)_{0}$
$\mathrm{i}\mathrm{d}$ . Lemma $\sigma\not\in J_{F_{\mathfrak{p}_{\mathrm{i}\mathrm{d}}}}$
$X_{p}^{\sigma}(\chi_{*(p)_{0}})=[X^{\sigma}(\chi_{*(p)0})]_{p-\mathrm{a}\mathrm{d}\mathrm{i}\mathrm{c}}$ .
$\frac{L_{p}’(0,\chi\theta_{p})}{L(0,\chi)}=\sum_{\sigma\in J_{F}}\frac{[X^{\sigma}(\chi_{*(p)0})]_{p-\mathrm{a}\mathrm{d}\mathrm{i}\mathrm{c}}}{L(0,\chi)}+\sum_{\sigma\in J_{\mathrm{F}_{\mathrm{p}_{\mathrm{i}\mathrm{d}}}}}\frac{L(0,\chi_{(p)_{1}})}{2L(0,\chi)}\sum_{\tau\in G}\chi(\tau)\log_{p}$( )
$\tau\sigma$
$= \frac{[L’(0,\chi_{(p)0})]_{p-\mathrm{a}\mathrm{d}\mathrm{i}\mathrm{c}}}{L(0,\chi)}+\frac{\prod_{\mathrm{p}1(p),\mathfrak{p}\neq \mathrm{p}_{\mathrm{i}\mathrm{d}}}(1-\chi(\mathfrak{p}))}{2}\sum_{\tau\in G}\chi(\tau)\sum_{\sigma\in J_{F\mathfrak{p}_{\mathrm{i}\mathrm{d}}}}\log_{p}$( )
$\tau\sigma$
.
$L’(0, \chi_{(p)_{0}})=*\log p$ $[L’(0, \chi_{(p\}0})]_{p-\mathrm{a}\mathrm{d}\mathrm{i}\mathrm{c}}=*\log_{p}p=0$ . $\mathrm{G}$-conjecture S
.
Remark. Example $p=11,19,29$ $KY$-conjecture G-conjecture S




Remark ( ). CM $p$ CM
. $f\mathit{2}\mathit{4},\mathit{1}\mathit{4}$]. $X^{\sigma},g_{K},$ $X_{p}^{\sigma},$ $lg_{p,K}$
$C(1)$ $\{a_{\mu}\}$ . $\{\mathrm{b}_{\mu}\}$
$X^{\sigma}(\chi, \{\mathrm{b}_{\mu}\})$ . $X^{\sigma}(\chi)$ $\int \mathit{2}\mathit{4}$]
$X^{\sigma}( \chi):=\sum_{\in C,}‘\chi(\mathrm{c})(G(\mathrm{c}^{\sigma})+W(c^{\sigma})+V(\mathrm{c}^{\sigma}))$ , $W(\mathrm{c}^{\sigma})$
.
$W(\mathrm{c}^{\sigma}):=-\log(a_{\mu}\mathrm{f})’\langle_{\mathrm{f}}(0, \mathrm{c})$ .
log( ), logp( ) (2) ( ) $h_{F}$
, .
$\bullet$ $\log_{p}$ ( ) $=$ [$\log$( )]$p-adic$ .
$\bullet$ $\log_{p},$ $\log$ .
$\bullet$ $($ ( ) $\sigma)^{h_{F}}$ (( ) $h_{F}$ ) $\sigma$ .
$\chi$ $C_{\mathrm{f}}$
$(\mathrm{f}, \mathrm{q})=1$ ($\mathrm{q}$ ) Lemma
.













(b). (6) (7) . $\mathfrak{p}_{\mathrm{i}\mathrm{d}}\neq \mathrm{q}$ (9) (6), (8)
$X_{p}^{\sigma}(\chi_{*\mathfrak{p}_{\mathrm{i}\mathrm{d}}\mathrm{q}})=X_{p}^{\sigma}(\chi_{*\mathfrak{p}_{\mathrm{i}\mathrm{d}}},\{a_{\mu}\mathrm{q}\})-\chi(\mathrm{q})X_{p}^{\sigma}(\chi)$
$=[X^{\sigma}( \chi_{*\mathfrak{p}_{\mathrm{i}\mathrm{d}}},\{a_{\mu}\mathrm{q}\})]_{p-\mathrm{a}d\mathrm{i}c}+\frac{L(0,\chi)}{2}\sum_{\tau\in G}\chi(\tau)\log_{p}(\frac{\mathfrak{P}_{\sigma}^{\rho}}{\mathfrak{P}_{\sigma}})^{\tau\sigma}$
$-\chi(\mathrm{q})[X^{\sigma}(\chi_{*\mathfrak{p}_{\tilde{1}}\mathrm{d}})]_{p}$ $- \chi(\mathrm{q})\frac{L(0,\chi)}{2}\sum_{\tau\in G}\chi(\tau)\log_{p}(\frac{\mathfrak{P}_{\sigma}^{\rho}}{\mathfrak{P}_{\sigma}})^{\tau\sigma}$
$=[X^{\sigma}( \chi_{*\mathrm{p}_{\mathrm{i}\mathrm{d}}\mathrm{q}})]_{p-\mathrm{a}dic}+\frac{L(0,\chi_{\mathrm{q}})}{2}\sum_{\tau\in G}\chi(\tau)\log_{p}(\frac{\mathfrak{P}_{\sigma}^{\rho}}{\mathfrak{P}_{\sigma}})^{\tau\sigma}$ .
(7) .
[1] G. W. Anderson, Logarithmic derivatives of Dirichlet $L$-functions and the periods of
abelian varieties, Comp. Math. 45(1982), 315-332.
[2] A. Baker, Linear Forms in the logarithms of algebraic numbers $\mathrm{I}$ , Mathematika 13
(1966), 204-216.
[3] A. Baker, Linear Forms in the logarithms of algebraic numbers $\mathrm{I}\mathrm{I}$ , Mathematika 14
(1966), 102-107.
[4] E. W. Barnes, On the theory of the multiple gamma function, Trans. Cambridge
Philos. Soc. 19 (1904), 374-425.
[5] P. Cassou-Nogu\‘e $\mathrm{s}$ , Valeurs aux entiers n\’egative des fonction z\^eta et fonction z\^eta
padiques, Inv. Math. 51(1979), 29-59.
[6] P. Colmez, P\’eriods des varietes ab\’eliennes a muitiplication complexe, Ann. of Math.
138(1993), 625-683.
[7] E. de Shalit, On monomial relations between $p$-adic periods, Journal fiir reine und
angew. Math., 374(1987), 193-207.
[8] R. Gillard, Relations monomiales entre p\’eriodes p-adiques, Invent. Ma-th. 93(1988),
355-381.
[9] B. H. Gross, padic $L$-series at $s=0,$ J. $\mathrm{F}\mathrm{a}\mathrm{c}.$ Sci. Univ. Tokyo 28(1981), 979-994.
[10] B. H. Gross and N. Koblitz, Gauss sums and the padic $\Gamma$-function, Ann. Math,,
109(1979), 569-581.
18
[11] K. Jwasawa, Lectures on padic $L$-functions, Annals of Math. Studies, 74, Princeton
University Press, 1972.
[12] T. Kashio, On a $p$-adic analogue of Shintani’s formula, to appear in J. Math. Kyoto
University.
[13] T. Kashio, $p$-adic analogue of Shintani’s formula, 1324 (2003),
47-57.
[14] T. Kashio and H. Yoshida, On the padic absolute CM-periods, Proceedings of In-
ternational Conference on Algebra and Number Theory, University of Hyderabad,
December 2003, to be published by NBHM and AMS.
[15] Y. Morita, A padic analogue of the $\Gamma$ function, J. Fac. Sci. Univ. Tokyo Sect. $\mathrm{I}\mathrm{A}$
Math. 22 (1975), no. 2, 255-266.
[16] A. Ogus, A $p$-adic analogue of the Chowla-Selberg formula, Lecture notes in Math.,
1454, 319-341, Springer Verlag, 1990.
[17] G. Shimura, Automorphic forms and periods of abelian varieties, J. Math. Soc. Japan
31(1979), 561-592 ( $=\mathrm{C}\mathrm{o}\mathrm{l}\mathrm{l}\mathrm{e}\mathrm{c}\mathrm{t}\mathrm{e}\mathrm{d}$ Papers III, $[79\mathrm{a}]$ ).
[18] G. Shimura, The arithmetic of certain zeta functions and automorphic forms on
orthogonal groups, Ann. of Math. 111(1980), 313-375 ( $=\mathrm{C}\mathrm{o}\mathrm{l}\mathrm{l}\mathrm{e}\mathrm{c}\mathrm{t}\mathrm{e}\mathrm{d}$ Papers $\mathrm{I}\mathrm{I}\mathrm{I},$ $[80]$ ).
[19] G. Shimura, Abelian varieties with complex multiplication and modular functions,
Princeton Mathematical Series 46, Princeton University Press, 1998.
[20] T. Shintani, On evaluation of zeta functions of totally real algebraic number fields
at non-positive integers, J. Fac. Sci. Univ. Tokyo 23(1976), 393-417.
[21] T. Shintani, On values at $s=1$ of certain $L$ functions of totally real algebraic number
fields, in Algebraic Number Theory, Proc. International Symp., Kyoto, 1976, 201-
212, Kinokuniya, 1977.
[22] H. Yoshida, On absolute CM-periods, Proc. Symposia Pure Math. 66, Part 1, 1999,
221-278.
[23] H. Yoshida, On absolute CM-periods $\mathrm{I}\mathrm{I}$ , Amer. J. Math. 120(1998), 1199-1236.
[24] H. Yoshida, Absolute CM-periods, Mathematical Surveys and Monographs 106,
American Mathematical Society, 2003.
Department of Mathematics, Faculty of Science, Kyoto University,
Kyoto 606-8502, Japan
email address: kashio@math.kyoto u.ac.jp
email address: yoshida@math.kyoto-u.ac.jp
